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and provide methods of controlling plant growth by applying a combination of a herbicidal fatty acid with succinic acid and/or 
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ENHANCED HERBICIDES 



BACKGROUND OF THE INVENTION 

The invention relates generally to herbicides, methods of improving existing 
herbicides and controlling the growth of plant life and more particularly to methods 
and products involving succixrate-based chemicals and other additives which can 
enhance the activity (effectiveness) of herbicidal compounds. As used herein, 
herbicidal refers to materials which destroy or inhibit plant growth, such as by 
desiccation or defoliation, for example, to act as a harvest aid or to control weed 
growth. 

Glyphosate and paraquat are the number 1 and 2 non-selective herbicides used 
worldwide. Paraquat is extremely toxic and therefore unacceptable for many 
applications. Glyphosate can be slow acting, commonly requiring 1 to 2 weeks to 
achieve plant death and is therefore also unsuitable for many herbicide applications. 

Other conventionally known herbicides include fatty acids, such as pelargonic 
acid, a nine carbon fatty acid, and caprylic acid, an eight carbon fatty acid. Scythe, 
sold by Mycogen/Dow and Liberty, made by AgrEvo are known commercially 
available herbicides. Pelargonic acid is the active ingredient in Scythe and 
glufosinate-ammonium is the active ingredient in Liberty. However, the activity of 
these products is such that the cost of products such as Scythe can be undesirably high 
and the amount of active ingredients needed in products such as paraquat could lead to 
undesirable effects. 
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Accordingly, it is desirable to provide improved herbicides, methods for 
enhancing the activity of existing herbicides and methods of controlling plant growth 
in order to overcome inadequacies of the prior art. 

SUMMARY OF THE INVENTION 

Generally speaking, in accordance with the invention, improved herbicide 
compositions, methods of making the compositions and methods of controlling plant 
growth are provided. The subject invention relates to combining fatty acid based and 
other herbicides with succinic acid, succinic acid derivatives and other additives such 
as those having essentially no herbicidal activity to increase the activity of the 
herbicide and provide methods of controlling plant growth by applying a combination 
of a herbicidal fatty acid with succinic acid and/or succinic acid derivative chemicals 
and/or other additives. In addition to the use of succinic acid, combining other Krebs 
cycle acids with herbicides can also provide beneficial effects. Concentrations of 
herbicides and additives applied to plants in accordance with the invention can include 
compositions involving about 0. 1 to 30% herbicide and additive, preferably 0.5 to 
1 5% herbicide and additive and more preferably 1-8% herbicide and additive. The 
ratio of herbicide, such as fatty acid herbicide to activity enhancing additive can be 
from about 1 : 10 to 20: 1 , preferably 1 : 1 to 20: 1, more preferably 1 : 1 to 5: 1 . 

Accordingly, it is an object of the invention to provide improved herbicidal 
compositions. 
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Another object of the invention is to provide additives which can enhance the 
activity of herbicidal compositions. 

Yet another object of the invention is to improve the safety of herbicides. 

A further object of the invention is to provide improved methods of plant 
control. 

The invention accordingly comprises the several steps and the relation of one or 
more of such steps with respect to each of the others, and the compositions possessing 
the characteristics, properties and the relation of constituents useful to effect such 
steps, which will be exemplified in the compositions hereinafter described, all as 
exemplified in the following detailed disclosure, and the scope of the invention will be 
indicated in the claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention is directed to improved herbicidal compositions. Herbicides, 
such as those including fatty acids as the active ingredient can be formulated at low 
fatty acid concentration and have relatively low herbicidal activity or at higher fatty 
acid concentration and have enhanced activity. However, it has been found that 
certain additives, such as organic acids and their derivatives, which may have 
substantially no herbicidal activity can enhance the herbicidal activity of herbicidal 
fatty acids and other herbicides and provide herbicides with either enhanced activity 
or reduced fatty acid concentrations. Preferred additives include those organic acids 
which are part of the Krebs cycle and in particular, succinic acid as well as succinic 
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acid derivatives. Thus, substantially safe non-herbicidal additives are combined with 
G.R.A.S. (generally recognized as safe by the FDA) herbicidal compounds such as 
fatty acids, and the result is a generally safe herbicide with enhanced activity. 

The following examples demonstrate the synergistic relationship between 
additives (such as succinic acid) and fatty acid herbicides such as caprylic acid, 
pelargonic acid and others. Other synergistic relationships between organic acids (for 
example, citric acid, tartaric acid, malic acid and lactic acid) with caprylic acid as the 
fatty acid were also exhibited. In general, with the exception of tartaric acid, there 
was a general lack of correspondence between the acidity of the organic acid and the 
degree of synergy of the organic acid with caprylic acid. It was determined that 
tartaric acid (e.g. L-tartaric acid) exhibited particularly high performance 
enhancement of caprylic acid across a wide variety of plant types. 

A synergistic relationship between succinic acid and sodium salicylate was also 
demonstrated where the effect of succinic acid alone on the plants treated was 
negligible. 

Accordingly, it has been determined that combining certain organic acids and 
compounds having a significant herbicidal effect, such as pelargonic, caprylic, 
caproic, capric and oleic acid, and also such acids as acetic, butyric, valeric, hexanoic 
and heptanoic acid and compounds such as sodium salicylate, glyphosate (in Round 
Up) or glufosinate-ammonium with other organic acids and additives including those 
having substantially no herbicidal effect could enhance herbicidal activity and reduce 
costs, environmentally undesirable effects or be otherwise more convenient to use. 
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Effective additives include succinic acid and succinic acid derivatives 
such as dimethyl succinic acid, calcium succinate, magnesium succinate, diammonium 
succinate and ammonium succinate as well as certain other organic acids, such as 
tartaric acid, citric acid, malic acid, lactic acid, adipic acid and plant oils such as 
limonene and pine oil, especially Unipine (a pine oil derivative available from Busche, 
Boake & Allen, Inc.), as well as other additives including ammonium sulfate, 
ammonium tartrate, ammonium chloride and sodium salicylate. 

In order to confirm that additives in accordance with the invention provided an 
enhanced herbicidal effect, a number of experiments were performed in which only 
fatty acids or other herbicides were applied to plants, the additives alone were applied 
and the fatty acids plus the additives were applied. The herbicides were applied in the 
"spray to drip" amount or at a calibrated 20-60 gallons/acre. "Spray to drip" is an 
uncalibrated application of fluid to foliage, where sufficient spray volume is used to 
sufficiently saturate the foliage surface until excess fluid begins to drip from the 
foliage. In general, about 5 to 200 gallons/acre, preferably 20-100 gallons/acre can be 
effective. 

Fatty acids above 6-7 carbon atoms tend to be relatively insoluble in water. 
Caprylic and pelargonic acids are 8 and 9 carbon acids respectively and require a 
solvent, such as acetone or an emulsifier to help prevent separation between aqueous 
and lipid phases. Herbicides can be provided in concentrated form and then diluted at 
the point of use. 
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Aspects and embodiments of the invention will be described more clearly with 
reference to the following examples, which are intended to be interpreted as 
exemplary, and not in a limiting sense. 



6 



SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 0130157A1 I > 



WO 01/30157 



PCT/USOO/28405 



^ © © © © o 
t^j ^ © © © o o 



jo o o o o o 

q|2 2 2 2 2 2 



c 

ft n 

-° 5 

fc. o 
3 

U £ 

3 o 



T3 

c 

C5 



c 
c s 

© 
c 



I H 

"E b 



2 

o 

O 



c 

o 

Q 

E 

o 



.s 

a; 
C 

si 
c 



OC, O h (N (N Tt 
0\ 0\ 0\ O C\ 



I 



© 00 00 NO 00 ©0 
VO ON On On On On 



O O O O O 

, On On On vO F- 



w-> ir> O O 
ON On On 00 



o o o © © 

© © © © © 

w w w w w 

&i© © © © w © 
© © © © »n © 



^ © 

© ON 



© ON fN ON 
— I s — ' ON ^ 

w © w © w © 

© © VO © © © 

H ON — Tt r-* 



,2 

I 
a, 

=3 
O 



a m 

to * 
^ 4> 




7 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCin <wn nnms7Ai I > 



WO 01/30157 



PCT/US00/28405 



"5 
E 

X 

w 



a 

u 
Q 



3 



*0 



u 



■a 

u 



c/5 

c 

.2 

"5 
a 

as 



4> 

o 
o 




8 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCtD: <WO 013ni57Al I > 



WO 01/30157 



PCT/USOO/28405 



o| o 
51 so 



r- r- 

On On ON 



o o o o 
<n o\ o\ oo 



O 00 00 u~> 
On On On On 



a 
a> 
o 
a 
o 
U 



o 
E 



"5 

E 

w 



SB 

CM 

U C3 

IS o 

-S -5 

"to *X3 

13 *3 

^ — 

-a &o 

-X eg 

> u 

e -c 

.2 J! 

to 

Jr 

O o 



no r- oo 

rf Tf' rf* 



1 



oo n n n 
no oo 

Tf' Tf' Tt 



*n r- no oo 



r- no 



00 u-> 00 
^ co ^ m 

^ Tf Tt 



in in n oo 

r- cn <— • oo 

fi co Tf rn 

m -t rf' ^f' 



! o 
o 

3 

! O x 



a* 



u 

© 
+ 



+ o 
3 8 



\? N? N? 
q\ q\ o X 

^ ^ t 



-2 © 



-8* 

CO 



J=3 



=3 (B O 



E ^5 



a 



2 S 



CT3 

O 
O 

*to 
(U 

TD 

CD 
•*-» 
JD 

"a, 

S 
o 
o 

II 

a> 

CD 



o 
td 



i§ 

"T ON 

ON NO 

^ t; 

TD O 

u-i co 

m 
o 



NO 

oo 

^ \J o 



o 
_CD 

cd 
u 

CO 

cd 

a 
o 

TD 

CD 
to 
cd 

on 

.5 * 
*■*»* 

Cd 



TD 
C 

S3 

CO 

s 

5 m 



T3 ^ 

.2 <u 
cd ' 

a 

8 

o 

co 

13 



- N m t 



o 

OJ) 
■*-» 

c 
E 



a- c 

co 

o «J 

» ea 



o 



.co 

H CO ^ 

■^-» ti ^ 



^ c 

nO O 

x 2 

m cl 

II co 

N ^ 

'co 

^ OX) 

04 ^* 



cd 

nS 

>> 

-4-» 

> 
c 

cd 
CD 

-° T3 

fro 

Q Uh 



H 

u 
u 

co 
cy 



E 

CM 

cy 



u 

*u 

cy 

a. 
s 

CO 

cy 
L. 
cy 

i 



C 

cy 

s 

CM 

cy 

H 



CM 

E 
S 

3 



9 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



^ T3 O O O O 

2 olo o o o 



-a 

a 

.2 

u 

# u 
*K 
<D 
T3 



o> ON o o 
as on o o 



f*"" ON o o 
On On O O 



-Is 



I 



rr t <n m 



onI to ro 

™ r- r- oo oo 

Tf 



I 



(N 



cd 



jd 

a 

E 

« 



<D 
u 

C 

O 4> 

~ Q 

3 wi 

± s 

M — 

S w 

« !5 

'E •£ 

. « <D 

w a> 
So 



u 

QJ 
C 

eg 
bi 

1 



col to *o »o 

V) IT 

^' Tf 



»o 

CO »0 «0 




C 

CD 



03 
CD 



cd 



cd 



O 

H c 

— ^ 
P ° 
0) CO 

3 ° 
'.So 

•g -e 

~ ^ w 
"? - £ 



<d 



9 *2 ^ 



^ (N a 

«J w O 

9 « 

O cd 



cx 
3 

& 

§ 

S 

cd 
<D 

to 

u. 

£ a 

■§£ 

cfl cd 

2 CD 
Cd C 

.y O 
& o 

^ cl 



cd -,, 
</> cd 
cd 

cd 



cd 

S to 

S S 



ON 

ro 

H 

if 

cd 



cd 

3 K 



cd <d 

# CD ^ 

x 8. 

« o 
.£i = 

00 



c 

CD 

E 

£ 



.2 

CD 

a. 
s 



H CU 



«•-» 

CD 
> 

c 

cd 

CD 

& a 

Q U 



CD 

H 



E 
E 



JO 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 0130157A1 I > 



WO 01/30157 



PCT/US00/28405 



O *r> O On 
00 00 C\ On 



a © o «o o 
h oo o 



oi 
.2 

I 



O »n 0\ on 

<r> On ON On 



O M 'O m 
ON On Cn On 



o o o 



o o o 



o «o o o 
oo oo on 



cs) m 

On On On On 



O O O O O O 



O O O O O O 



CJ 



CJ 

B 

C3 



ft 



m rv oo oo 
rt rf rf rf 



t**- OO On On 
^ rt Tf 



o o o o o o 



«/5 



"S 

s 

w 



CJ 

CJ 

3 

CO 



C 

O 

E 
£ 

•a b 

-a 2 

S t 



CJ c 

= °. 

© a 

c o 

.2 g 

~ I 

2 cv 

cu — 

.S •« 

cj .a 

.2 *■* 

3d » 
e 



♦O IO SO 
rfr 



On NO »n VO 
n it' ^ 



ox c 

f s 



On t}- 



cn Tf rt rf* 



<r> in rf 

m Tt Tt" Tf 



8 



.3 

u 

3 

in 

\ c 



3 

03 
U 

a 

"S 

to 



n° »n 

© CN CN 

+ + + 

o o u o 

a a a a 

S S 5 S 

£ £ £ £ 

co co ro rn 



^ M n Tt 



v-> NO no no 

T* rf" Tt Tf 



r- m r» cs 
<n no vo r- 
rf t}-' 



CN rt- 
rf rf" Tf 



oo on rs Tt 




o o o o o o 



o © © o o o 



o o o o © o 



© © © © © © 



^ nj ra rj 



© 




11 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



a 

'3 
u 
3 

1/5 
E 

3 

1 ^ 

s e 
*3 § 

-a £ 

2 -a 

CJ 

.5 -o 

cj 

CJ 



6/5 



"3 
E 

eo 

M 

w 



© 
Q 

© E 

s s 

cs cj 
C <j 

.a u 

.9 - 
5d _ 
l. o 

= -= 

* -s 



J On On On 



C/3 



00 
ON 



ON 



D m <n oo »n 

Cj On On On On 



I 



o on on 

00 On On On 





O 


>■ 








oJD 


O 


o 


atin 






b 










£• 


©1 




Inju 


aver 


Dav 



0O On On 



O <N O © 
ON On Ov 00 



o oo in n 

On On On On 



«A ON On On 
On On ON On 



0O r~- 00 

oo oo oo 
rt Tjr -rt 



© © © O O O 



o o o 



o o o 



o o o 



r- m r- 

t ro 
Tf rf' Tf' 



Tf Tf' 



O O O 



O © © 



O © © 




O 

=5 I 



co 

o 
c 

.2 

o 
o 

<D 
TD 
0) 

S - 

o ° 
° o 
ll © 

On 

o 



O 



o 

I 

<u ^ 



<D 



o 



o 

T3 

CJ 



CO ON 



JO 



.3 
2 

3 

* 



CO 

ON ^ 
O KT) 

c0 <JJ 

>, .s 

I/) o 

* 3 

© a 

a .2 
-~ a 
js o 

ed S 

« 6 
T ^ 

^ X) 

^ c 

00* * 

in N° 

£ <N 
G w 



68 



c 

CO 

68 

"S 

E 

.S 
o 



a> 
c 

CJ 
U 

CD 

cu 

CO 

s 

CJ 

3 

E 

3 



-a 

c0 

-a 
a* 

O 
00 

"S5 . 

s a 

cO 

H CD 
u-( 

J= o 
O CO 

w$ 

O 

Si 

CO 

m o 

t/j c0 

J2 a 

Oh O 



O 

- I 

rn C 

L i 

■c ^ 

« 5 

> « 

CO t_i 
CD 
JO 

T3 



u 



_ CJ 

q 3 

CO « 

CO . . 

> Of) 



12 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



c 

* 5 

013 ^ 

2§ 



£ JO 

2.5 



5 -2 Kl r- r- cn" oo 
< cy oo ^ ^ ^ 



m in 



r- oo 



'2 3 

C/3 ffj 



O <ti ^ >n rs 



0) 

«/> 

E 

.5 
■5 

« .a 

« .5 

> 



3 



S 

M 



8 « 
s 



U W U CJ u 
t w ^ ^— i w 

c3 03 ed 03 cd 

"£» ">> T> 1^ 
- o u b 



1 



11 



3 ^3 

o o . _ _ 

t/> t/J C/J t/3 t/1 



-9 -3 
o o 



so so 

o o 
+ + 



v= \° \° 

0 s - O x 6 s * 

in 'n «^ 

(N M M 

O O © 

4* + + 

o o o 



O 

— r- r- m — 



«n o> ^ cn 

^ ^ ^ N (N 



oo ro »n w~> 
^' vi <ri K 



O V-1 r~t »n 04 

6 — ! 



co cd 



13 

3 9 

o o 

(/] (/i 

0 s 

© O 

+ + 



u y o 

CO CO CO 

*c3 *c9 "c9 

vj co in 

see 

p p B 
•3 *3 •€} 
o o o 

crt to U3 
sO sO sO 

o N o N o N 
>n <ti >o 

o © © 
4- + + 
o o o 



CO CO 



I 

e 



\0 >,0 -v^O vO 
O*^ 0 s - 

i/^ <o m in in 

(N (S (N (N (N 

o o o o © 



^ (N n m 



b b &> & b 

a a a a a 

CO CO CO CO 03 

u o o w o 

0 s C^ ©"^ 0 s * ©^ 

*n m tn in 

©'boo ©* 



i 



s 



0> 



a 

03 



o3 



1 & S 
a a* 

ti .£ - 

s * 

° a -a 

"I .9 8 

> > . 



e 

a 
© 



© 
a 

■a 
c 

C3 

C 

c« 

a 
c 

c 

X3 



2 2 



T3 

w C ^ 

° 8 a 



cd 



O « 

< * JH 



S 2 
* o 

.S a 
a. 

o a 

<3 c& 



13 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



"5 
E 

w 



-a 
c 



u 

JQ 



O 



S 
"3 

15 

JS 

s 
o 

'S 

'5 
u 

CO 



3 * 

— ^ v.. 

a ci 



S « -1 

Tf \o \o o 
•n V) «n *o 



ro f*> ir> oo vo 



r- o \o ^ oo 



oor-oer-r^t^scr-^or-r- 



*3 

u 



u 
•5 



+ 




-a 

o 

+ 



o 

m 
cs 
© 
+ 



22 

CO 



a. b 

V© O 

ox C/> 

rs £ 



"3 C 

'8 * 

S o 

_ 0 s - 

+ ? 

JIN 



3 

<0 
+ 



22 



■as 



CO 
CO 

B 

3 
T3 

o 

to 

N« 

© x 

W-l 

© 
+ 

o 

a & 

3 3 

- ©\ 

"j 

o 5 o 



IT) U 

+ ■& 

« .2 

so O 

it 

5 O 



iS £ 

M J J 



.-2 -° ."2 -° -° rB *° 5 «2 
J j J J J J J J J 



© <N 



vo 



a 

CD 

-a 

cu a 

<D cd 

•a s 

c/3 a. 

cd 

^ G 
G ^ 
cd ~ 

^ &0 § 

O <L> G 

° 3 s 

cd u-, <-j 

.§•8 1 

w (« 4J 
U 00 , 

-o a o 

8 « -a 

|| CO O 

^ ^ 52 

0) u, 

•9 ° c 

^=3 'a 

- cd X3 

8-8 ^ 

T3 G 

<L> E 

co 

^"r a, 
1.1 1 

^ "5 ° 

u- c3 ^ 

^ 2 « 
§ 



2 -S 

w to 
G CO 



CO 
CO 

cd 



C 

.2 

e« 
B 

15 

E 
o 
o 

to 
O 



td GO 
O g 

I- 9 

a- w 

<f GX) 

. <u 

co co 

c 2 

<D G 
(D O 

1= ■ 

cd T3 



u 
c 

co 



u 



WJ 



u- O 

"S cd 

co 4> 

O o 
co c3 

I'll" 



o 
J- 



u 
ce 

:§ is 

co C 

^ > 

i-H W) 



14 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID:<WO 01301S7A1 1 > 



WO 01/30157 



PCT/USOO/28405 



r 



-Si 

E 

« 



s 
o 

> 

cd cb 

."2 o 

4> 



OO 



c 

3 



O 



If 

3 08 

w 



CS 00 (N 

on oo <n 

<N <N 



oo r- *n 

Tf tt m Tt 



0 s - 



'5 



8 



so so ^ 

o x o x o x 

*n in V) 

(N N CN 



^ — < o o 

5 5 5 5 



a 
E 

09 

K 

H 



a a a 

D D D 

•g "O T3 
3 3 5 

o o o 
* q£ 



-< n n 



&o 

c 
o 

.2 £ 

o c 

•-4 (1) 

■sl" 

s .s 

§ § 

8 

ll 
cd <u 

* < 



o * 

£ 2 

r> a ' 
<d 



■o 

oo 
3 



-d 
-d 



O 8 

o ^ 

«r t; 

D ° 

PS «d- 



5°' S 



00 
0) 

•d 
o 
d 

00 

o § 



O Q, 

•«-> 

ed "O 

^ a 
d 3 

.2* 



s ^ 
g 5/5 

"2 

t-; cd 



oo .S 

d « 

ed W 

a 

oo 2 

« e 

2 S 



15 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 




ro eN 

-H 00 



2 

c/3 



■c 



— ; ro 
«n O 



o 
08 

"S 



0> 



c 
E 



CO 
U 

1 
o 

CO 



"5 
S 



dj co 

to 

= E 

'3 .2 

(/) Lo 



s 

CO 



u 

0 s - 



+ 

to *!>> 

11 



^ 3 

o o 

0 s - 0 s - 

© o 
+ +. 

o u 

11: 

<_> o 

0 s - 

<r> to 
r- r- 

© © 



o ~ 
»0 



in \o 



u 
a 

3 

0 s - 



+ 



32 
5 

U 



.3 .2 

O O 

in co 

so sO 

O s 0 s - 



+ 

*-> 

« co 

5'& 



+ + 

SI 

0 s - 0 s * 



e g 

11 

C/J C/3 
0 s - 0 s - 



co 

E 

cO 



3 2 



o 
c 
.2 

-4— 1 
CO 

u 
u 
*co 
a> 

CD 

"5 

s 

o 

CO 

CO 



CD 

J 

a " a 

5 § 
.2 -a 
00 

6 * 
/— s to 

uo a 



a> 



co 



CO 

> 

1 



<o 
2 

3 



M 

o 

a 

d 
o 

o 

CO 



_ CO 
CO 

* -a 
h-t a 
o <d 

Oh CL 

g 1 



On 

O ^ 

S3 ^ 

DO ^ 

oo To 

CO 



m 
o 

O 

o 



s 

2 
o 



J* 

rO cO cy 



o 

>p C 

cO cO 

CO 

§ cO 

o 

- to 

co 

V o 

H Oh 



ro o 

a 

1 s 



T3 



"5 "S 



o g 



^.H 5 
fe. E 
^ E 



co 



CO 3 

< U on 



16 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <W0 0130157A1 I > 



WO 01/30157 



PCT/USOO/28405 



c 



vo i vq i <n oo v© 

— <' r-^ On' V£> Tf r«S O 

n ^ rr n t 



'3 *5 *3 
« ta w 
cj w 

!s !s !s 

'0 '3 'o 
u u o 

3 3 3 

www 

yO ^ SO 

0 s a** 



-3 

o 



s 

3 



i 
E 

in 



Q 

E 

W 



c 

o 



3 

£ 



u 

4> 



c 
£ 

<v 
u 

c 



U 4) D ^3 

■o « ts C 




1 
£ 

1 



u 52 

c3 CO 

73 73 

g S 

3 3 

o o 



| & 

-a « 

£ 3 



w w « w 



o 
+ 



d d 
+ + 

a o 



& 

O 



& E? 

C3 C3 
O O 

OS 

O © 



cx 5- 

cd 2 

S? v© 

ID 

O © 



a n o 

5 6 | 
2 .2 § 
'•S 3 .2 
© o t3 

w w 0 

SO sO 
0 s 0 s n? 

S3* 

+ + ? 

6 tf't 

ft. a. 

s s §• 

s« s© sp 

c N e N ^ 
\n \n m 

© © d 



cd 



=1 

O TD 

§ I 
I" 



a 

o 

o 
a, 

Cu 
cd 



o 
o 



II -5 



cd 

u cd 

<D > 

s s 

21 

•si 

oo "a 

.S .3 

2 8 

* H 



a> _ 

oS — 



"cu 
o 

-4— > 

o 
a 

cd 

a 

cd 

<D 

O 
■*-» 
(U 

o 



o 



o 

^ m cd 

o a £ 

td GO g- 

(J ft 

H — 'JS 

a i o 

2 S 

c # o >^ 

oj cd 



17 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



S 



Q 

S3 



D 

u 

o 



C9 



O 
C 

.a « 



C ^ 

s s 

8 S 
c o 

si 



"3 .2 

9 "° 



* 




C/3 



On in 



C** m co 
^ «^ h 

rf Tf 



O T}- VO 




"3 



0) 



CD T3 



P on 



.2 



n3 cd 



18 

SUBSTITUTE SHEET (RULE 26) 



BNSDOOID: <WO nt301S7A1 I > 



WO 01/30.157 



PCT/US00/28405 



Q 

s 

w 



"c3 
!2 

*3 

u 

1 
"5 

s 

3 

O 

J" 



CJ 
« — 

o 



CD 

E 

<J 
C 

ed 
c 

CD 



AS 



CJ 
u 

3 



4> 
0X1 

£ .5 n<N ^ m 



3 



>1 

C 

C/2 



rt ON <N 

vd r-" o\ od 

(N n Tf (N 



!2 
o 

=3 
t/i 

+ 



3^8 

O O 3 

c/i w i/> 

N= V© 

o> o N 

+ + + 

12 "2 "2 12 

u o CJ *o 

TO CU CO cd 

O O O CJ 

<u o <5 '53 

"o "o *o "o 

CM <N <N <N 



O 

a 



cd 
a 
o 

"oo 
cd 
-a 



cx 

S 
o 

u 

% 



CD 

o 



o 



03 § 



cd 

CD 
CO 

t- On 

c m 

rG t3 

a S 



B 

CD 

0) CJ 

e5 e 



s 

cu 

g £ 

o 

CD X) 
to cu 
cd u, 

/ v ^ 

^ C/5 

+-> o 
cd 

00 -2 

a 5 

« g 

+-r -a 
o a 

Oh CU 

it 

cd £5 



^ x O .5 C 

S u 

£ Si. a 



CD O 



CD 



3 Q 
CJ- «3 

3* 

■g-s 

■a '3 

O G 
^ O 
^ O 
co 
G 

CX S 

oo O 

CO 



O 
oo 

-o 

G 



cJ 
u 
3 

."2 T3 

.9 ^ 

G - 
cd g 

^> -5 



cx cx 

+-i co 
CO _ 

CD =5 

H < 



O WD 



19 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



3 2 It ^ * 



2 00 — 

o Uri r- o 
Hi ^ oo 



E 

w 



u 

IE 



u 

on 

E 
•5 

o 



Cj 

• ■M 

pi 
"3 



c 

cd 



c 
e 

<D 

."2 



3 



c 

2 



o 
H 



D. 



<n t!- r- 

cm m f*i 



■51 

q5 PT) CO 00 

m n 
§| <n «n 



T3 

•a 



3 



+ 

cd 

c/5 to 



g S 

2?^ 



+ 

T3 -a 

u o 
rt cd 
u o 

"o "o 

vP sC 
0 s - 

<N M (N 



+ 

a> 
o 



a 
o 

-*-» 
cd 
O 

o 

*CO 

CD 
XJ 

CD 
•«-» 

8 g 
o = 

CD O 

f £ 

* CX 
C Qu 
CD cd 

> Gu 
to 

> ° 
*r> cd 

o a. 



(75 

c 

.2 
'■*-» 

cd 
o 

"o, 
cx 
cd 

CX 

'C 

cd CD 
CO CD 

s-g 

cd cd 

jz ^ 



On 
O 

m 



co 
cd 

■2 & 

cd ^ 
O -r cd 
cd c/3 



CD 



© 



-a 
c 

cd 

c 
o 



o 



cd 



cd 

M cd" -2 

d ^ 

. ^ cd > 

<D 



CO 

a 

cd 



cd o 

u cd 
cd 

*. C 

o o 
So 

O ^ 



cd 

o 



c 

cd £ 

d> cd 

JO vO 

cd O 

a in 
" -a 

"Si 
^ o 

2 2 



cd 

a 

O 

co 

-a 

"a 
cd 



o 
o 

3 

co 

■§ 

cd 



a 

CD 
T3 
C 

CD 



o > 



co 
cd 



cd 



3 O- 



cx cx 

co 

CO 



H < O 



20 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 01301 57A1J_ > 



WO 01/30157 



PCT/US00/28405 



WD 

c 

T3 

2 = 

&<*-{ 

> ** 5 



h ^ 



OX). 

c • 
ox 

1 1 



00 <N 

rf n ^" 



O 



m 



CN 



cn rn 



IB 

a 
o 
ts 
o 
u 



cu 

"S 
E 

M 



B « 

.2 <■> 

« !s 

S 2 
c2 ^ 

i ~ 

t| 

u « 

Cm c 

=1 

Cd fj 

Q 



E 
o 

cj 
C 

.2 
*+■* 

O 

u 



CO Kl 

■S.S 

s s 

O ^ 

•*-> ^ 



d <L> 4> 

co X E 

5? 5? ^ 

m m 

o o o 



-O 

'5 G o 

P3 03 03 

u o o 

:§ :§ i 

88 8 

3 =» 3 

Ifl 1/J w 

0 s - o x 



03 <d CO 



.2 .2 J 

T3 73 -9 

o o o 

www 

N° N? \? 
o x 0 s - 0 s - 



V? S? s? 
0 s 0 s " 
CN CM <N 



<3 £ 

a a 

0> <L> 

.5 .5 
g'6 

CO r3 
CN rf 

— * oi 



+ + + 
a o o 
:rj ^ s tu qj 

& b 55 

P. P. a. rt> S> 

03 03 03 

O CJ o 



CO GO 



a 
o 

03 
O 
O 

*co 

CD 

-a 

CJ 
+-> 
JU 

'a, 

S 
o 
o 

II 
Si 



O . . 

a c 

.3 B 

CO 



CJ 



cj 
> 

D, 



a - 
o o 

89 m 



0 N 2 ? 



Q 



a i 

o ii 

-a >> 

cd u 

a b 

.B O 

u o 

* CJ 



.S 5 

^ P 

CO Uh 

E 

03 "J-| 



CJ 



03 cd 
-a co 

§ e 



CO 

C 

o 

td 
a 



cj -sr cu u 



^ cd 



21 



SUBSTITUTE SHEET (RULE 26) 



RNsnocm <wn nir^oiR7Ai i > 



WO 01/30157 



PCT/USUO/28405 



* 

! 



Q 

E 

<* 

K 



u 



cj 



+ 

# CJ 

E 

# s 

■5 

o 



cj 



o 

cj 
<u 



C\ Ox 



•a a 

"3 "8 

co co 
so sO 

»n in 
o o 

+ + 

«-» «-» 

ca cd 

T> 
o u 

CO CO 





T3 *U 




O O 

to CO 




v« vo 




m — « 




+ + 




o u 








D. Q. 




0 s 






c 

e 


— • m 






£ 









u o 

•a -a 

so 

CO CO 

*n cn 



+ + 
ed 
o u 

11 



33 

o o 

to to 

+ + 



& & 

O. Dm 

C3 CO 

o o 



0) O 
O (J 



3 g 

o o 

to CO 

+ + 



03 C3 



CO 

1 

O 
CJ 

o 

'! 

o 

. »-H 

CO 

<u 



a a 



- a 

CD o 



CD 

c a, 

cd cd 



co "T3 

§ ° 



a 

o 

'•s 

cd 00 

T3 -O 

O 

~ J* 

o 

« a 
a-s 

ca cd 

J3 « 



o 



CD 

& 

••2 a 

cd 



to cd CO 



2 & 

^ cD 

u- cd 

o o 

M OX) 



C3 

o 



c 

CD 

a- 2 

si 



CJ 
u 
0) 

cd G ed 

S Si 
£ OC 13 

4) _ w 

> * E 

• 2 C co 

ro -a 
2 a 

CD a3 
00 O o 

T3 cd « 

S ^ -2 
S o .S 
CJ m o 

is -i 

o a ^ 
^ o > 

fi <» > 

» 2 > 
*- '5 * 

CO co S 

cd cd 



o 
PQ 



Oh Qh 

^ CO 



Oh 

cy cd 
H < U 



22 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



•a a 



00 

o© — < ON 

p-» cm i-h 



on <n 

■ CN • 

O CS 

<N CN 



25 



0 m no — « 

t-" K K 



f-> On CN 

r- oo 











e 








O 




Q. 




E 




o 








u 




<d 








© 












"i 






CU 




S3 










"2 








ap 


E 






<*- 

o 


odi 


* 






■o 




s 


*5 


« 


u 

ce 


rs 






"3 


« 






!5 


"5 


15 
CD 


cci 


W 





N 00 I s ; 



o\ — ; 
rn <*t 



+ + 
cj a 

8 2 



s s s 

£ 5? s? 

IN N N 



•a " 

CN 

4- + 
o u o 

s s s 

G- O. CX 

3 8 S 

^ £ ^ 

r*"> rn r**i 



V> NO 



CN On 
CS «0 

rN rs 



r- rs 

00 ON 



•a 

0 

u 

g 

+ 

11 



1 



S 2 
a a 

CT3 CO 
(J O 

rs rs 



ed 
<D 

I 

> cd 
cd 

9 

<\} cd 
> 

&g 

Oh S 

t! x) 

3 a 

it 

cd to 
— <U 
WD 

•S s 



C 
CO 



cd 
O 

a 

o 

% 
u 
o 

'co 
<D 

-a 

<d 

CD 

I 

O 

o 

cd 

<1> 



Hi O 

£ Si 



--EC 



4> 
C 

cd 

> 

CD 

CD 
U 

a 

JS 

c 

CD 



cd 

CD 



O 

a, 

O Cl 



cd 

o 



T3 

O 



NO 0O 

O O 



> s 

'5b H g 

o ^ 

o o y 

00 o s 

Cj ON U 

1 ^ 73 
cd O * 
O S *5 

cd -o 

g -2 .5 

^ ^ w 
o c 

a, o >> 

.a b 

o 3 5 

cd r> C 

O -3 S 

< CO 



23 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



on vo »n 
vo r- \o 



^ AO 

vo 



00 



CO 

T3 
C 

© 



o 

a 



E * 

© .Si 

li 

a i 

cd > 
a + 

° s 

:s s 

cs ^ 
— o 

'3 S 

co 

Q> CU 



© 



N 00 vO 

oo od r-' 



so 




a a a 

co ro 

o o u 

cN 6 s - 0 s - 

C (N (N rs 

s 

! 



00 SO 

K oo r-' 



^. £ 
m oo 



eg 

'5 ?3 

li 

§ IO 

11 



.52 O 
T3 ft 

0 s * 0 s - 



+ + 
£ 3 w 

CQ CQ 



2 2 a 

-3 '-o *3 

o o o 

WW!/) 

vo s© 

0 s - 0 s - 0 s 

»ri m tn 



+ + + 

o o o 

% 

a a a 

cB c3 cQ 

o o o 

s5 \° \° 
0 s - 0 s - 0 s - 

(N (N rs 



<2 

-a 



cd 



> _ 
CD I" 

a) t3 

cu ed 
u 

cr > 

* 8 
.5 S 

to « 



cd 



cd 

o 
.2 

"n, cd 

C Q 

-a 

CO 

O <D 

*- -a 
cd -♦-» 

CO On 



« - I 



<8 8 

•2 g 

cd w 

> <u 

53 j3 

§ a; 

cd 



www n> C 

1 a 1 



tf 8 

6 £ 

cd O 

u . 

cO •*-» 

* o 
o 

3 a. 

00 o 

§ S 

O Qh 

SO co 

o o 



a to 

o JL 
^ <~ o 

« ° g 

^ 

cd cd u, 

a> u o 

i3 ed g 

o c -a 

« cd cu 

<n a,"§ 
"2 ^ .3 

s w a 

sis 

a "S ^ 

5 cd V 
3 ^ u 

^ — 

W (ju < 



24 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <W0 0130157A1 I > 



WO 01/30157 



PCT/USOO/28405 




mm &4 

« a 1 



cn o 
(N m m 



Q 

E 

w 



T3 



JQ 
u 

JS 



.5 

u 
3 

c/5 



C 

I ^ 
s ° 

S ^ 

-•e 

o 



Q 
U 

c S 
5 S 



:= o 

Q. CJ 
w -S3 

mm\ 

O 3 

>> S 

u 



W .5 



o 



© 

* © 

a as 

£ * 

5 .9 



5r» 
Cm 



^ in 



o 

e 



n \o 
r- 



O 



T3 

5 
o 



8 

•n 



+ 

O 

I 

o 

0 s 



> X 



00 < 



^ o 



'a 



CT3 



8 S- 
.2 <2 



Q 



25 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



04) &£ c 

J c cj 

S ~ u 

> S* « 



00 



00 00 



"5 
S 



eo 
T3 



JQ 
u 



eo 
03 



05 

e 

• mm 

u 
u 
3 



S 

s 



e E 

w 

2 £ 

* El 

u c 

'mZZ © 

2 £ 

O 3 

^ s 

U C 

s - 

w .S 



B 

o 



2 .s 

* o 
out: 

v. g 



5 £ 




r- as 



o 

o 



in m 



3 



«n 



+ 

a 

1 

0 s - 



03 .a 



a 2 



0> 



„ 5> 



— 3 



cd 



o EL 

\0 co . 



*-» co u 

CO CO _ Oh 

H H < O 



26 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 01301 57A1 I > 



WO 01/30157 



PCT/USOO/28405 



as 




ON ON 



C 

a 

u 

"cd 
a. 



"5 
E 

M 



OS 



o 

(3D 

Im 

JS 

13 © 

u. °^ 
o 



S w 

<D CD 

* .2 
3 « 

U y 

^cD 
*E 

a E 

= : 

sO « 

0 s C 

m — 

- s 

u X 

£ ~ 

w 3 



O 

(J 



* o 
2 "* 

5 £ 



C/3 



o 
S 



0 s - 

+ 

o a 
'o *o 

0 s - 

m m 



m on 

CN CS 



oo on 



•§ 

o 
so 



cx ex 

c« CO 

a u 



ON NO 
<N 00 

cm rN 



NO 



00 ON 



■a 

0 s * 



+ 

CJ CJ 

o o 
bo ox) 

|8 
cx a, 

no n° 

0 s - 0 s - 

m m 



cd 



cd 
o 

a 

.2 
» 

cd 
o 
o 



cd .» 

S 2 



&o 
e 

C3 
CD 
X) 
Ou 

g 

OO 

rt a 

* cd 

« -s 



— ^ — CD 
ft S cd tt 



S 
o 
u 

cd 



cd 



CD O 
CD o 
xi vo 

> XJ 
^ +-* 

G o 

CD X 

S><2 
2 § 

• — - 



bO 'cd 

, EL V. 

o ^ 
* p ^ 

4n cd 

CD > 

> 

4-« CD 

X! 

cd cd 

jh s 

CD 

> .& 



cd 

EC 

o ^ 

C 



/-n cd 

£ y 
g S 

s 
til 



a 

CI 

CJ 



2? 

CD 

c 

C3 

*s 

C3 



3 



CD 
N 



-7? C 



cd 

c 5 

* g 

O C 

If 

»- o 



> 

■4-J 

cd 
O 

d 
o 



> 

a 2 



cd 



-a 

CD 

c 

*cd 

o <i> 

O CL 

oo -o 

S G 
O cd 



Ml 
C 



•a 

«j 
j= 

CD 

s 

o 



.o ( o 2 — !2 



Oh Oh 

» w 

OO OO 

CD CD 

H H 



OO U* 

. CL 

>n cd 

cd o 

— 1 CD 

3o 



u 
u 

3 



27 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



CO 

s 

'5 




m vo 
co co 



co 
co 



C 

o 

W) 
U 

J5 

o. 

■a 
c 



E 



o 
o 

_T OS 

2 ^ 
o o 

•3 co 

•5 E 
s 

+ « 

CU V] 
CO. 5/5 



E S 

1 e 

w g 

+ C 

u cs 

° -e 

w s 



© 

CJ 




so 
© 



* 

WD 




23 

f 



3 

s 

r—i 

+ 



(J u 
CO CO 
0 s - o x 



+ + 

It 

83 

CN CN 



00 — < 

vo co. 
ro rt 



<o 



00 ^ 



00 CN 

vo r- 



1 
s 
I 

o 

+ 



CO in 



+ + 

p 



CJ 

o 

g 

s? 



a 

co 



cd 



a 

o 

o 
o 

'co 

cu 

T3 

cu 
cu 



cx 

a 2 

o a. 

CJ CO 

co T3 

5 a 



CO 
CU 

O 

T3 



a. 
c 

T3 



a 
cu 



a> a 

cu o 

JO \o 

c g 

> w 

•5b 

*T> co 

2 § 



CO 

a 

cd 

cu 

O g- 

^ § 
T3 to 

Si 

CJ CO 
O «-< 

°1 
"I 

CO ^ 

S ^ 

■&S ° 

So g,-o 

s jg § 

CO 5 <l> 

•S -2 ^ 
w „ c 

CU (U CU 

^ ^ EC 
1 Ja * 

> w D 

TD Jd O 
a> tiO to 
cu -=j c 



co 



> ^ 

DA 

cu L - 
£ cu 



C 

co 



'5, co 



CU 



~ .a -5 -c . 



c0 

to S 



CU CO 
u 

. . O C 

c0 •*-* O 

>> o 

CO co 



u t3 O o, S 
^> co O 



cO ^ 
CU 

o d 

Q* cu 

CU c 

s i 



t§ -2 
^ o 

CO CO 



a a a 

CO 

c« to ^ 
CU CU — 3 

H H < 



CO C8 

.a ^ 

lo 'u 

co co 

a 

2 B 

o u 

co a 

T3 CO 
C 

* 6 

■ —< cu 

** ^ 

O O 

*a wd 

u = 

o ^ 

a « 

^ La 

<: i 

^ tf 

CO C 

co O 

1^ 

-a 2 

re ~ 

o .« 

cx CU 

CO 3 



28 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 0130157A1 I > 



WO 01/30157 



PCT/USOO/28405 



« a 



©\ V5 n o\ 
^6 V) Tt V) 

Tf Tt Tt Tf 



00 

\0 VO 



a 



■a 

u 
a 



5/5 



13 .S *> 



1* 
s j 

ox > 

C « 

si 

S a) 



■a* 



_ J\0 O h VO h h ch 

5 51= 2 = = = 2 = 



tj- \o 00 t 

r-' vri r-' r-' 
*n tn ir» m 



Ov ^> Tt ^ 

lo ri h a\ 6 ri 
Ko vo \o \o \o 




o o u o u a o 

a a a a a a a 

C3 Ct w CO c5 

o o o u u u a 

yO -yO \0 n^Q vO \0 

©N qN. qV q\ q\ qS qS, 

Tt T}- Tf Tf ^ 



^ m n t io h 



O 

C O 
O 



(U 

w -o 

<u £ 
> Sb 
-g 'a, 

a -g 

x S 

ll 

O ,Q 

o 

J~ Of) 

-a c 

00 

ap a> 
« if 

§ s 

II 
on —h 

O +e 

a* o 

cd p 



Oh 

C/) 

T3 

d 

S o 
o 



DO 
B 

CM 

IS 



GO 



o 



-a 

CD 
«-> 
03 



C 

03 



0 s - 



c 

> 

5b a, 
o <£ 13 

cd .5 On 
rt >~ JO 



to ^ 

> u 

e 3 

>; + 

> u 

S « 

CD U 

</) 

£3 



^ ° 



o 
o 



CO 



^ 50 O 

o a £ 

g p -a 

--5 cu 

a, > •§ 

S c 

<N «> 

w T3 « 
~ C 

8 8. S 
?■ 8* S 

•5 •§ s 

cs .3 <u 



o — 
£3 



o - 

«-> *r 

•a -2 

■3 w 

cd s 



29 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



-Si 

Q 

E 

■a 



-2 



■o 

o 

<« 

-a 
c 

."2 



13 

<u 
S 

• MM 

JO 

E 

© 

u 
C 



V3 

T3 



<5 
© 

© 

« 
o 

E 

© 

> 

«M 

13 



-a 

u 
ffl 



I* 



15 c 
.EL 57 



3 



u . 
a, o 

5 © 



no m p* oo on r- 
n io vq \o n h 
rf rfr rf t* 



00 00 00 ON «0 NO 

rf ob no m oo" od *- 1 



<N n ^ t iri so m" r- 



On ON Tf On 



(N m Tf 

o o o 



00 (N —t to 

O PM —I O ~ 



00 On rf 

rn co 



^ ^ >n \0 

Tf" rf* Tf' 




a 

a3 



> 
a 

cd 



O 

d 

o 

"-^ 

cd 
u 
o 

CO 

-a 



Oh 

•c 



>n 
cd 
i— 
Q- 

1 



<2 -3 
£ 4> »r> 



o 

NO 



o 



- <L> 



"2 £ 2 



c 2 

£ s s 

"O 



-a 



00 

O 73 



a. 

O 



c 
B 

h- » 



r— 1 C/3 

.5 oo 



3 t8 .S S -a 

5) U w « 



a 
I 

S £ 

fr-f 
o •- 

— « 

b .a 

u -Q 

> Q> c 

> > *t 

.a s ^ 

^ ° W) 
(U — w 

o ^ 

^ 00 g 
in .2 

_ ^-t 

9 o "© 

*2 "2 a 
c c ^ 

d (a ^ 
/— s o © 

^ s w 

c 



a 



o c 

Oh P 



< b 

_ o ^3 15 « 



»o vo oo 



CN 

o 

NO 

o 



o 



s 5 

c a 

d c 

U-» O rj 

^ ^ > — t 

Uh (-L, H <I 



Cd O g 

1 i-| 

C O, qj 

cvl 2, 

^ ° S 

cd 



oo 



B 

S si 5 



30 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 0130157A1 J_> 



WO 0.1/30.157 



PCT/USOO/28405 



o u o u 

v? n? nP n© 
0 s - 0 s - 

<T) >0 VI IT) 



o 
E 

a 



a. 

in ^ 

|i 

« c 

vO O 

ID S 

c « 

8 o 
-° 3 

*? *35 

c "o 
o 

~ ."2 

-Si c 

s « 

e -a 

#5 



c 
E 

B 



T3 T3 T> 
§ ^ ^ 



f § - 

h ^ ^ 

O ^ (N 



a 



w a> 

« .2 y 
£ "© 

j; <*- _u 



o o o o 
rsj i> vo 



<N Tf Tt 



CD 

.2 

1 

o 

d 
o 

'5 
o 
o 

'55 
cd 
*o 
cd 

IS 



ex, 

8 s 



> 

o 

<D 

a, 



6^ 
T3 



O 



cd 

CO 



c 
CD 

o 



oo 



c 
o 

-a 

CD 

CO 



s 

o 
o 

CD 

a 



0) o 

> g 

> w 



- o 2 « ^ 
a, -o ^ 

°» 3l 

o „ .5 
a. ^ a 

* ° 

O fli 



a ~ 
2 Q 

CD 

&o a 

> ~ 



6^1 

O ^ cd 

ii -| is 



e w 

"S § 

e e 

O V 

« g 

.a 1 

3 ^ 

w S 

•S 3 

5 c 

a. o 

o a 

e« 

G ^ 

a ^ 

% 

H u 



31 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



T3 



E 

W 



cd 
u 



cd 
s 



C 
O 

= 

'So g 
c -a 



CJ 

cd 
a 



u o o o 

S® v« nP \0 

a x o x o N o x 

<o <n »n <o 



•g TJ "O 

3 c3 TO 

!§ . u , u 

3 O O 

rr ti tt 



OD r 

E o 

TO \d 

-a to 

^ 8 

to' 

cx, *o 

*S £ 

bi> II 
.S ^ 

§ a 

> 

TO 

I "? 



^ 

O »-i <N 



f-< m cn — • 

00 00 I- 



m m «— 1 
^ m rf 



1 1 



a 

O 

a 

n — ' 

o P 

^ > 



o 

CD 

a- 



o 



00 



■*-» 
o 

O 
.3 



a 
cd 



a to 

o D 

o > 

o ^ 

w sf 

J3 00 

^ a 

H 3 



u o 
d) o 

tA °^ 

> VC 
* -P 

.2 o 

> s 

> w 
£ * S 

cd 

O ifl ^ 

o „ .S 
t 00 2 

£ 11 

to ^ 

11 ^ - 

^5 ffi < 



N 
(4-1 

O w 

cio 

C 

"5 "Si 

cd 

O ^ 

"3 71 
~ u 
-a cq 

'5 u 

Cd 

o 

<J 
u 

'5 3 
o ^ 

d -a 

•S « 

c w 
cd u 

0 c« 

1 * 

E 8- 



32 



SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 0130157A1 I > 



WO 01/30157 



PCT/USOO/28405 



cu 



"5 

£ 

03 
x 



-a 
s 

« 

as 
= 1 

« 5 

U to 
08 O 

w O 

e 

£ -s 

<y .g 

X} 03 
CU co 

| & 
I .* 

■2 03 
I- -a 

g '3 

"S. u 



d 
cu 

"-3 

CU 
U 
0/ 

a 



a o o o 
"o "o 1j "a 

\* \? N° \C 

0 s tf 1 - 
M OO 00 00 



o3 c3 cB 

COO 

■g :§ :§ 

8 8 
g B 



O 




^ ^ 

O -h (N 



m *o in 

. cn m 

~ ^ «± • 



<n in >o ^ 

r* m vo \o 

' rf 



2 
E 



CU 

"a 

CD 
T3 

O 

o 

GO 



O 



o 



13 
> 

6 

cu 
a, 

CO 
CU 



-a 



o 



oo 



(0 



T3 

X> 

m co 

ro as 

B * 

O 4) 



3 

2 



■a-s 

I* 
a.* 

cd *o 

a eu 

a D 



CD 
is} 
t+-t • 
O 

\£ 

2 .2 
<- W) 

1 £ 

of # «o 

co .5 

o o 

a 3 

o ^ 

? a 



CU 

cu S 

•S 3 



Q -2 

a o 
o ^ 

O Oh 



a, oo 
to *n 
u \D 

o £^ 
^3 cu 

b e 

< cu 
U X 



8 U 
c w 
jo w 

C*-l 

o 



a 

03 



55 

u 



33 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



u 



00 O 



C 

O 

w 
u 

i2 
^3 



I* 



00 

"5 
E 

H 



c 

C3 



u 
a 

c 

• ■■I 

U 
O 
3 

C 



u 
C 



t3 



a 

a- 



vo r- o 
»rv so 



o oo o 



X) 

o 
u 

•a 



© 
+ 

G 

U 

a 

_ o 

bo &J0 U 

c9 19 3 
« 73 1/1 

^ ^ ^ 

t Tf O 



T3 

1 

•a 

o 



o 

•a 



6 B 



c<3 



i 



0) u 



34 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID:<WO 0130157A1 t > 



WO 01/30157 



PCT/US00/28405 



13 ^> u u o 0 
ro c*"> o n M 



'C 
o 



c 

"■3 

U 

W 

c 



c 

4i 



C3 



S 
3 
O 
fi 

E 

o 
U 



q 
8 



8 | ? 



r s 
a 5^ : 

g on 

S " S • 
2 ^ S . 

JUS 



a> 
b0 



'5b! 



o 



i- a 

< 2 B 



(N Tt <0 

•o in 

^t" Tf 



06 n M H 

m u-> «r> no 



* ^ -S 



OS 

"5 
E 

M 



a 



c 

o 



u 
c 

WD 



Oi 

c 

> 
u 
S 



C9 



Oi 
09 

u 

> 



t- On m m 
»n <n m m 

Tt Tt 



(N h H 
«n TT NO 



o 

o 

NO 



ctn vo o «s m no 
. <n vo >n ^ 

^ ^' ^ Tf Tt 



35 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



o 

JJi 
E 



u 
«« 
u 

CO 

B 



4> 

-a 
!2 

CO 

B 

-2 

s- 



•22 
"53d 

«* 5 
s .2 

co CQ 
E 

OJ 

.2 E 

^3 

e ^ 

5 "5) 

8- 

§ s 

*-s 

g 

« v 

^ « 

« c 

a £ 



a o 



oo n oo n 

O >0 h CN (S 
co rn ro ^ 



«o <<t ^ ^ n 
oo (S <ri </S 

— ' fN <N <N <N 



'S 



g 

© 
+ 

u u u 
u o u 

\° \5 \« 
0 N 5 s - 

Tt m 



■a 

y 

CO 

o x 

© 
+ 

u o 

SO vO 
IT) VO 



£ 

e 

H 



JD g 

m +-» 
d o 

s .a 

o | 

Ml 

a i 

CO 

0 



> 

o 
cu 
cx 

CO 
0> 



d 
o 

O 
o 

00 



CO 

0> 



to £ 

6 

55 O 



O 
IT) 

2.2 

w 3 



u 

C 

CO 

C5 



is 

"S 



a. q 

© « 
N 73 



<U CO 

S 5 ^ 

a * s 

s ^ | 

o o ^ 

O ^ 

c3 



on s .a 



o 
o 



co cd 

s ° 



^ 13 



3 Oh CO 



>- s 

co 

!* 

O + 

13 ^> 



\ v v jj w 
*- S O c« 



^ ^ ^ 

^5 o <u 



o -S 



cd .5 



O ~ 



.s w 

si 

CO ZJ 

.s ^ 



36 

SUBSTITUTE SHEET (RULE 26) 



BNSDOC!D:<WO 0130157A1 I > 



WO 01/30157 



PCT/US00/28405 



2 o Q<N n rn n N 

H "n^M rf it) <n 



cj 
03 



CJ 

u 
3 

co 

C 

CD 

CD 



CD 

CO 

a, 

CO _ 

C ° 

o 

J2 .E 

7 JQ 

u E 

.Si © 

CO 

*Sk> w 
S3 * 

£2 

CO 



Q 

E 

03 

W 



o 
03 

IS 

]S 
15 

cd 

M 



Q 

03 

CJ 



t 

G 

03 

CJ 

c 



Tt Tf 



X3 
CJ 

J ■ 

o w 

u . 

fee ► 

c w 

2 2 

s u] 

£ © 




SB 
U 
& 

co 




^ o 



len «— i OS ur> On 



C (N CN 



s 

'G 

s 

0 s - 



o 

+ 



in 
© 

sis 

0 s - 0 s 0 s - 

m >n ^ 



ro 
cn 
C 
O 
O 

CD 

.3 
% 

+-> 

*CD 

a 



r3 
cd 



G *T3 



O 
u 

c 

cd 



co 

CO 

cd 



C oo 
£ cd £J 



C oo 
CM £ 

* -a 

CO u 
co cd 



3 



cd 

CD 

-a 



cd Cl 

d 
.9 

ca 
o 
o 



CU 

a oo 

cd A) 



cd 
u 

CO 

T5 
C 
cd 



cm a 

5 co 

« u 

CD <U 

V 3 



CD 



o 

vO 

jq — 1 
a 

cd 



c 

> 



oo 

& 

cu 

a u 
w 

cu 

a, = 

» CO 

> T3 
o r 

<y 03 

cx cj 

co • — 
<U C 

^ 3 

co 



■a 



o 



(N n 



a, j^j 

^ o 

■s i 

5 g 

.2P c 

c ts 

00 (L> 

.5 - 

C td 
CD (U 

a h 

2 I 

CL, 
CO 1 

*e cd 

a. o 

2 •§ 

. . o 

cd +-> 

o ^ 
o & 

VO co 
u u 
O O 



u 

CD 



CD 

a 

CU 



o 



00 



« CJ 
> cd 

5) "5. 
^ o G 

o 

o -o 

•s as 

cd .S OS 

^ 2x) 



cd 



<D 

o 



'u 
cu 

03 
^CJ 

t 

CL 

03 

CJ 



3 



O 

T3 N 



cd o 

.9 W) 

o c 



cd 



V? co 

o a 

Oh O 



o 

co 

- „ s 

a, > 
o w 
^ a 

- c 

o <u 

9 a 



o - 



03 

u 

~ 03 

J 

cd 2 
o u 
^ 03 

.9 CJ 

cl = 

3 y 

O 3 

IZj co 



37 

SUBSTITUTE SHEET (RULE 26) 



WO 0.1/30157 PCT/USOO/28405 



3 



.O .O ,U 

u u u u u 

vO sO vO 

©\ o^- o x 0 s - 0 s 

en c*~> c*~> ci 



+ 4- + + 



u 



"2 °! 

g ^ 

s I 

'■3 £ 

« a 

w .ST 

© CO 

W) © 

C 03 

CU "£ 

V - 

u 

o u 

CO \5 

— co 

cy U 

a g 



to 
w 

s 

<v 

'■3 

4> 
U 
M 
C 

c 

Of 



3 

© 

s 

a 

P « 

2 « 

s 1 

u ^ 





O 



Q 



Tf Tf r-f on 

t »n vo rf «n 



^ t Tf Tf 



n h On N 
rf Tf Tf in 

Tf Tf Tf' Tf' Tf 



"5 
u 

3 



0> 

"S3 

W3 
Si 

u 

CJ 

< 



h >o <n \o <a 
(N n n n n 

Tf Tf Tf Tf Tf 



00 

§ 

a 

cd 



to 



C 

2 
-a 



CO 

cd 

^ "rL 

CO *-*« 

cd 

00 rt 

§ ° 



-a 

o 



d 

o 



<d 

. o 



CO 

-a 



J1.6& 

S »"-9 - 
3 *a T3 -is • 

*J 4) 4} 4) 

d » a o. >: 

5; o. co <■> 

3 & M * 

« .O 3 
rj ^ — D _~ 



5 U 



o 
u 

CO 

u 



Tf 

(1) T1 tj fl ™ 



O C on 



00 00 <L> _ 

to tS « o .g 

2 2 g 



Cd ^ 



C3 

a 



C cd 

a j3 



00 h 
.S | 



cd 



co co < — . O-i T3 

■t=f +; cd f2 cd cu 

O O ^ *S O co 

2 2 <N * c 

o "3^ S 

co cd ^ <U 

o 2 11 c 

t£ gu o ^ « 



cd cd ^ 

O O 

o o 
o 



8NSDOCID: <WO 0130157A1 I > 



38 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



Q 

E 



C 

-2 
"3 

£ 

CU 

co 



u 



o 
IS 



CU 
Oi 

u 

o 



> 
• MM 

<*») 

u 

13 



u 

cu 

CD 



cu 

8 
I 

<*T 

CU 

<U 

Sb 

<U 
T3 

c 

cd 

o 

ON 
CU 



cu 

> CO 

> <D 
co 

<U a) 

3 a 

£ c 

Cl o 

5 to 
~ o 

6 cd 

.a u 

^0 Cd 

c -o 

* o 
«- 

£ >* 

cd 

2 « 
£ 

^ <U 

CU UO 

cu cu 

^ CD 

O co 

a 1 

Z! CU 

cd u 

^ 00 

S w 

H -C 

§ c 



CU 
to 

CU 



CM 



CU 

CJ CU 

•a a 
8 § 

3 O 

© S 

-i a 

+ w 

o 
"3 

O 

DO ' 
cd 

13 go 
cx.S 
sP ° 
£ rt 

CU CU 

cd 

O to 
S § 

ex.- 
cd 
o 

o 

ST 

cd O 
o ^ 

o 



cd 

1 



cn 
C5 
O 

*a 

03 

3 q 
s ° 
c o 

SO 

o 



s 



00 
00 v£> 



o 




CN 
» 




CN 








O 


w 


CL< 
k- 
Cw 


ton 


Q 


CO 


Oi 




tin 


1 


5 


Be 



m 00 



*T3 



CO 

cy . 

cu 
OX) 



u 

CU 

c 

cu 
u 

cu 



cd "O 

3 *§ 



I = 

s + 

CU > v> 

-a o ^ 

cu * — 5 

« ^ s 
^2 



a 

o £ h 

> 5 * 

m cd 

cu cu 

cu *S ^2 

J5 o — 
^ O Cfl 

•5b ■* -g 
co .s 

*ts 5/5 .S 
o -a 

oo o 2 

C cd *" 
• —< • • 

< it, 2 



39 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



U "3 

WD _ 

« S 

° S 

^ s 

° = 

2 S 

<*■ *~ 

O o 

c £ 

O B 

* g 

.5 B 

- p « 

« .5 > 

S s-a 

PQ S o 



OX)-? 
OS w 



B 
a- 



00 a 



0J 

c 

•■a 



n \o <n n <o (N 
n t Tt ^ tj- 

Tf Tf' Tf Tf 



oo ro oo ^ r*- 
— • r-' in m' 
oo oo oo oo oo oo 



— ; r- o\ 

vo vb r- r-' oo vd 
ci ('i n n n 



N «n 00 00 N (S 

O <N © © oi .-i 
vo \o vo vo <o 



m oo r- ^ 
«/-> 

00 



ir> oo oo 
oo oo oo oo 



00 




a a, 

\° \° 
0 s 0 s 

n 



t— i (N m Tt ir> \o 




40 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <W0 0130157A1I> 



WO 01/30157 



PCT/US00/28405 



v- a q 

<< u dJ^h o4 <n <n (n is 



^ «n *— ^ 

On fO 00 0O «— i m 



a 



o 
75 

T3 



cu 
J3 

E 

< 

u 

o 

<U 
■*-» 



E 

3 

"3 
o 

E 

E 



o 

© 
w 



S§3 
sis 

-a £ g 
5 E '5j 
§ * - 

<m 

o cc cc 
S .E 5 

S « Q 



<U 

u 
C 

B 



p 

-a 

OX) B 
B 3 

3 05 



v> i vo m 

r- »/n r» © ro 

^ ts fS m cs fS 



Q\ rn (N vo 
wi ob ^ \o od 
H H m n ^ ^ 



i vo m vo <N *-h 
r-' p-' o od vo 

M (S ^ r- 



O 00 — i Ov vo VO 




a! 



N n m vO 



u 
-a 

- a 

-a °- 

CLi — 

£ 73 

3 <^ 

c o 



b .2 
-a c3 

0) o 



■0 
2 " 

2 § 

#n on 
CO cd 

cd £ 

ob ^ 

"2 22 

M 
si 

0) O 

3 *- 

£° 

O 

3 
■*-> 

B 

CD 



•*-> 
CO 

CO 

cd 



~0 

CD 
CO 
=3 

B 

<D 



GO 

.3 



c 

© 

E 
£ 

+ 

P 

a 
P 
-a 
c 
3 

© 

c 

o 



03 
J- 
■♦^ 

P 

a 

P 
-a 
c 
3 



3 

CO 

a 

'5 
o 

6 

E 

cd 



o 

o cu 
c u 



o 

.... Dh 

£ ^5 
3 

(D a, 

a o 

1> 



2 

O 

1 § 

w O 

cd vD 

to -tl 

cd « 

? 5 



o 

o CU 

3 a 

o « 
00 o 



a- £ 
d 

o a- 
p2 c^i 



cd 



8 - S 

m S 

■o « 

5 

« ts 

^ two 

0) B 

.a ^ 

-3 ^ 

U 



41 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/284O5 



o 
en 

13 

."2 

*5 

15 

s- 
JS 

£ 

< 

u 

o 

"3 

«o 

E 

*£ 
o 

£ 

£ 



is c 



P S S 

& ? ^ 
■a 5 c 

© « - 

O A CQ 

Sep 

is* 

JS C 3 

w 3 « 




On rr h oo 

- 1 m \D \C O oo *r\ 



oo «n j in rt ; ; <n 
on r-' vi <n 

cn en cn ci c*» 



n_ h m oo r- \d 
— " Tt-' r-' «n ri 
>J m m c*"i m m co 



<n o\ r- on <n 

O ri oi «n n «-» 
c**> r*~> c*~> ci ro c*i 



00 <N vo oo »n 
Ov O O ^ N <n' 
rsi m m o m m 



•a « 

u o 

00 El 
0 s 

O — <' 

+ + 
WWW 

+ + + 

D D P D 
0^ Oh pi 0£ 



CJ o 

S 'S 

'8 8 
g 3 

v« nO 

+ + 

D D 
£ OS 



C2 



O 

§ 

o 
o 

"co 



£ 

.5 
"c 
o 

£ 

£ 

+ 



a 

P 

e 

1 ' 

13 c 
&o © 

O c« 

VO * 

^ e« 

c3 »- 

o P 

o P 

^: -a 
8- c 

Oh Q 

d> cj 

<S S 

<L> © U 

>>.S « 
« « - s 

R» U U 

■■5 « a 

5 j£ 

'JZ '> 

« § W 

Jl 

o ^ ^ 

- o 5 a '5 £ 



T3 _ 

a » rt 
S E ^ 

CO O 

C ca 
d > D 

T3 cj 

1/5 <u ^ 

CO 

H 5 s 

c a> 3 

<U > co 

K '5b g 

'£ 
o 



cn" O 
co ■ 



u. c 

° i 

ed ^ g 

x) co ^5 

C +■* w 

y CX co 

H PL v- 



"3 0^ 



- r) n Tt >o vo 



on o o s "3 

* Uh Dt; on c/3 «o 



42 

SUBSTITUTE SHEET (RULE 26) 



BNSDOClD;<WO 0130157A1 I > 



WO 01/30157 



PCT/US00/28405 



SJ.S 
< h a 



M m n oo \o 
oo <n m Tt on o 



tt t n 



• mm 

u 

13 
15 

u 

(A 

E 

< 

U 

O 

4) 

5 



s 

o 
E 
E 

03 



a. 
P 

T3 
C 

a 

o 

C6 



Z 

u 
e« 
u 

C 

a t: 

C « 

E o 

15 

S OS 

« cs 



"5 
E 

H 

w 



c 
E 

u 
C 

•C 

e 

W 



.5 P 

u O 
3 P 

M) S 
C 3 

3 PG 



h Tt h 

h \o vo od n 
m ci n n fi 



^ m rn vc 

On rf «r> <n i-< ri 

(N r^i n o 



v£) h *o n 
00 d (N M* d h 
ro en m ro co 



ON O >0 *0 C\ (N 
On rn \ri O O 
CS fl M H fO 



rN m tr> m co 
co m m m m 




* *S 

« B U 

.22 '5 



^ <n n 't >o ^ 



s 8 § 1 .s a 

* od w w S 



43 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



o 



On 



00 

"5 

E 

«« 

M 



CD 

.* 



£ 

3 

o 
E 



Im 

CL 

T3 
C 
3 
O 

OS 
<*- 
o 

> 

u 

13 _ 

•II 

?■§ 

I § 

° T3 

g tS 
E -2 

CD ^ 

C W 
« C 
JC 

C 

w « 



Z 8 



m no m rsj io — < ir> 

O <N (N - <N ^ fN ^ 
rf' T^' rf Tf' rf rf" 



rf no no vi vd <n no vi 



00 ^ n r) m rf 00 w 
O • <n o ~+ ~+ ~+ ~ 

viv^viviinvjinvi 



; rn i m r- r- *— ' oo 
o © ~* on © © ~+ © 



on r- 

>jTt vo \o vc' oW 

T3 



2 6 



cn on so vi n «t Tt' 



— ^ '-t oo oo ON »h 

— i ro rt" i-i — ' <N 




0^ C£ 



on 

C/3 

2 

00 



s 

B 

'5 
o 
E 



CN 



ret 



S .2 

-° S 
-o o 

C O 
cd ^ 

•a ^ -3 

* D 

c g*E 
gd c 

<d o 

c/i 

o £ 

-T3 tn 



2 



CD 



CD 



2 

a 1 
I > 

1 '5b 

s ^ 

2 &o 
o .S 

o 

CD CX 

> ^5 



On 
oo 



S 

a 

CD 
cd 



§a e 
c s 

Dp 
-2 S 3= 

i ^ 

cn M s 
CM* 

^ .5 S 

fi? 2 -o 
o> E e 
a « eg 

g -C «s 
.5 c 

1- 3 

> J 

o - * 



CD =3 C3 
S3 ^ 2 

8 ^ <u 
^ a ^ 

O ^ ^ «5 



o 
u 

3 - 
co CD 



■a S 



• 0 s - 

r- 
c 0 

CD .X 



&8 - S 

_ & ° 2 s 

S S. 2P .a a. 

g c/j .c ^ vi 

«3 CD o5 ^? ' 



C 

o 



>5 -O 
6 s 



CD 



.3 j« 
to CX 

« o 

CN 



a V 
2 J 



u 

cd 



§ e 

S o 

<3 a, 

^5 cd 
CD 

S ^ 

13 ^ 



o 

cn " 

2 3 

S w 

o ° 

e 

"3 ^ 

UJ <N 



O 

a E 

>,x: ^ c 

SI 

.2 c Pi? | 
•a <d ^3 

. ..; g- i .2 

^ U g e i2 

-o * j> 

-o *o h 
* S c 

cn -J O 

sp 3 p W 

±^ 0 s CQ _^ 

3 -o I S g, 
"2 H a « a 

§ 3 g -s w 

0i 0D < S z 



44 

SUBSTITUTE SHEET (RULE 26) 

8NSD0CID; <W0 0130157A1J.> 



WO 01/30157 



PCT/USOO/28405 



0J 
OX) 

« OX) 



On 



E 

a 



u 

'■3 3 
^ O 



W« OS 

O " 

£.§ 

> 3 
u C 

IS 3 

u 



o 

D 

o S 



c 

o 

E 

o 
c 
« 

c 



■a 

3 



< 



VO «A 



co <N ro ro 
C C|n -t t»' O O O O 
"3 >- 

2 " 



P 



to <-« rN 1 tJ- <N 

© «ri Tr»' o o O O 
ro ro m m ro 



vO vO v> vo vo 

K rn M* ro rn 
<N to to to to 



O *r» v~> 
n n fi d to 



OOOO 



OOOO 




a 

.2 
'£* 

O 

a 3 

GO £ 
no 

on p 



00 



o uo 



CO 



(1) 



0) 

> 
o 



.3 O 



u a 

5 a 

a m 

IT) c 

o a 

o 
o 

On 
o NO 
00 -° 

*s 

00 

6 
w 

0 s 



o 



00 



5 .S o & 



- 2 

0X) ✓-^ NT Q -> 

a *- & ■= w w h 



.s 



■o 



C 

E 
a 
S 



a* 
C 



c 

cu 



CD <V 

S3 -a 



a- 00 



a) 

e <d v 

S g U 

1^ C3 

s g s 

5 « a> 

o « £3 



00 



S s 

"u 00 
as \Q 

0 >> 
.2* & 
e 

few 

» -a 



o « 

to 3 

cd 

^ to 

l'l 

o T3 

> u 

c o 

2 ^ 



45 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30.157 



PCT/US00/28405 



2 



o 

G 

S 

H 



ca 
o. 



o /— 
c 3 
•2 S 
o a 
u c 
fi '3 

CO 

W) + 
es 

=s s 

© .Si 
SS E 

O D 

u « 
u- 
O 

= u 

.2 « 

.§ B 

8 i 

o 2 




Si 
H 



^ ^ ^ ^ ffl 

(N (N (N (N 

+ + + + 

& & U <N (N 



46 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 0130157A1 l_> 



WO 01/30157 



PCT/USOO/28405 



-a 



"5 
S 

H 
W 



a 

*c 

*o 
u 
3 

va 

C 

0} 
OJ 

Oi 

-D 

'■3 g 

s u 

.2 *C 
oj 

ail 

c -a 

>> B 



c 

a» 
■a 
a 

<u 

Q 

4? 

■a 



W> OA © 

2 a q 

£ 2 & 



cm on «n 
^ m 



O ^ (N 



75|2 © <n fvi 



51 r* r- 



O M M CN 
00 00 00 00 



© OJ 

oo oo 



K od on 6 °* — * 

0O 00 00 On tf> 





47 

SUBSTITUTE SHEET (RULE 26) 



BMcnmn. -\A/r> ai-da-ieta 1 i 



WO 01/30157 



PCT/US00/28405 



Q 

E 



-a 
s 

e« 
u 

§ 2 

~ •= 

°- § 

„- w 

?! 

.§ & 

u Q 

a w 
o ° 

* ■ 



© 

3 
<u - 



c 

■o 

c 

Q 

c 



90 Ma 

5 5 o 



v© « — i 

r- Tt- 

~& Tf' 



SO VD \£> 
<— < m 
^ in <n 



oo m m 
6 ^ ^ 



2 



D- 



fa 

. o 




48 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 0130157A1 I > 



WO 01/30157 



PCT/US00/28405 




v© 0O VO vc VD 
n t rt rt n 

*t ^ Tf T* 



o oc n Tt >n 
ro ri Ti Vi tf i 
in iri in >n in 



o 

o 

so 



n N h <0 ^ 

2 cs wS vS «n rn 
^ o o o o o 



o\h'6o © 
r- oo oo oo oo 



8* 



Q 

E 



1 u 

O u 

° e 

1 1 

2 c 

= -2 

_5 « 



■e « 

H 5 




•S s 



.2 o. 



- n n » m * 



49 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/28405 



"5 
E 

M 



c 



0> 

H 



a. 

u 

C 



3.2 



u § 

* : 

.a « 

ii 

= .£ 

.2- £ 
§<" 

OS 

^ e 

*5) E 



Ex £ 



OX 

.2 

■2 
"5 

J* 



o o 
as 
A 



© © 




.2 

fa 
e 



© © 

ON ^ 



t3 t; 



2 Z 



es 

o 

•c •§ 
+ + 

J2 « 
">> 
u u 
2 :s 

C/> CO 

ed « 
2 Z 



© © © 



A 



~* ^ O O N 



© © iO 



© © 



© © »n 



IT) 



v O IT) o 



^ < < 



+ + 

Co ^ 

\n in 

s s 

ft 
c a 
cn « 
U U 



II 



50 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID:<WO 0130157A1.I > 



WO 01/30157 



PCT/US00/28405 



Q 

E 



c 

> 

•-<» 
w S 

•SI 

u 

O * 



u a o w 



00 Tf 



T3 (J 

< GO 

■a i 

+ + 



« « 3 | 

i2 iS < 

& & is 1 

C/3 GO ' 



11 

CO GO 



51 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/US00/284O5 



S 

as 



a) iJ 
■a °c 
C = 

.5 « 

2 *D 



^ a 



03 



© 4> 

« C 

E 2 

u c 

S 8 

© u 

U H 



Jf I* 



or o 

o - 



6 £ 



»Ai OS 00 Tt 
V) N M 

— <N IS O 



0 s 

<S 

•S B 

Q 3 

3 6,1 

co U 
+ + 



0 s 0 s 



s I 3^ 
^ ^ 

W 7) w 

£ S £ 

.3 .2 .2 g 

T3 "O "B U 

O O O 3 

CO CO CO CO 



o 



o 

C3 



I 



o 
o 

CO p 

u n 



J? 



U 

*S 

3 

CO 



52 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID. <WO 013O157A1 J_> 



WO 01/30157 



PCT/US00/28405 



3 ° 

=3 © 



cn *r> m in \o 
<n Tt-' in 



to 



Q 

E 



-2 

Q 

O 

© 

D 
W 

c 

3 

O 

> 

c 

O 

C 
3 
© 
Q 

E 

o 

u 
u 



c 

.S 

E 
o 

c 

u 

8 



c 



■o 



42 



Nln <n Tt m in vo 
in cn »n uS 



«n 



N«n in ^ n <n «n vo 



p*>| m tn m cs m «n vo 



o 



u c 

&§ 

.2, § 
3d 



M r'l M M i -1 



m m *n 



«n 




efl A a) 



C B -B 



5 ffT 



u 



53 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



68 
o 

OX) 



0 s 



OX) *- 



o ir> © o © 

«? «? V «? 

in o in o 

<n m — i rt 



C 

O 



e8 



s n 
o w 



>n n o >o V) 



00 

"5 
E 

68 
H 



e 

d 

'■S £ 

.S2 « 

e w 

</3 C/3 



.2 
I 

« .s 

J3 68 

.a s 

= -o 

*3 * 
< c 

= £ 



'I 

is 

u 

3 

CD 

+ 



N« vO 
0 N H <5 N 



<<< 

CJ .55 U 

HI 
U U w 



3 

u 
*3 

a 

s 

OO 

+ 
B i 

3 3 

-6 *-3 

O O 

oo on 



54 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO..„0130157A1 I > 



WO 01/30157 



PCT/USOO/28405 



c 

3 
O 
D 



© 

<U 
CJ 



O. 

o 



o 



t 



rM <N ^ 2 ^ ™ 



^- <— cm m 




<N ^ r— cN 




9.8 



Q. 

0 



^ »o »n 



•n «r~> 



0 

.2 



^ J ^ ^ J J ^ J ^ 



w ■£ 2] 



C 

cj 

y 



0 ° 

M X ^ 



<u 

Ol m to 

■»-• o m m Tf -mm • in n 



1 g 

P r„ 



> 

"8 

T3 

03 

'a 

o 

03 



v.* 



3 a 

s 4. 



I 

1 



c 

'5! 

a 

CJ 

a 



o 

03 

I O 
; 'to 

r 

; s 
» s 

o 
o 

II 



IT; 
O 
■♦-> 

a. 

cy 

CJ 

cu 



s? 
0 s fa- 
in ^ 
O «u 

+ r 

,g 'JS 

5 

it 



CJ 

C/5 ^ 

x; ^ 



1 ^ M 



"8 § S I 

a 



0) T3 

: a 



o 

CJ 



I* a J 

e t 

o a 

CJ « 
J= CJ 



ON 



E 

a 

w 



"5 
-a 



•£3 

u 
C/5 



C 

cu 

E 

CU 
CJ 

C 

es 
j= 
e 
W 




= l ,n . o> !Q r- oo <n oo «n 



I 



W CO w w 

N« V© VP 
0 s Q X C N 



m ^ J • \o <N o (S vo !,! 



55 

SUBSTITUTE SHEET (RULE 26) 



DMcnnrm- ^wr\ nnmc7Ai i ^. 



WO 01/30157 



PCT/US00/28405 



0J 

.2 T3 

ta 3 



cs 

CN 



s 



■6 £ 

1 3 



2,8 



«n ^ t 



in n V) 



O *n m 



O 

in 



S 

H 

bit 



a. 

U 

■a 

c 



«< 

"3 

u 
u 
3 

GO 

C 

8 



C 

« — 

in Q 

s a 



e ± 

5 -5 

M 

« <e 

06 « 

S " 

O a 

u C 

5 2 

*- £ 



CO 

</5 



5fl 

c 

-2 

OS 



W) 
u 

c 

</3 



vw s» so 
o N 0 s * 

n >n o 
O, ^ 

T3 TJ 

G 5 0 
<t < < 
o u y 

a a a 

^ W c5 

u u u 



sO sO nO 
0 s 0 s 

© o o 

T-H 

w W S-^ 

S ."2 !2 

'u "u 'w 

< ^ <S 

# o # W 

is is is 

'u 'u *S 

W W CJ 

9 3 9 

in tn in 
+ + + 

vO vO s© 
o N o N C N 

»s © 
©V o *4 

W >w> W 

!2 ."2 2 
*u 'o '3 

< < < 
a a o. 

u u u 



u 

+ 

<5 X t/^ 



< ^ < 

111 

CJ Jj 



56 

SUBSTITUTE SHEET (RULE 26) 

BNSD0CID: <WO 01301 57A \J_> 



WO 01/30157 



PCT/US00/28405 



0 s 



-a 

CT3 



S3 



^wi^i/)»r)iriOOOOO 

h H (N H h 



IT) 

E 

a 



f 

a 



•a 

'I 

*c 
OS 
on 

Im 

o 

3 

.2 

OS 



© 

c/i 



"3 



> 

OS 

■a 



O 03 _ 

u C £ 

*> -£ os 

S C/3 U 

w H H 



g w 

« 2 

O CD 



<n ri n <s 



"3 n 

O Ui 



I 



.2 



-a 
o 

■C 

05 




57 

SUBSTITUTE SHEET (RULE 26) 



RNsnociri' <wn oir»ni«>7Ai i > 



WO 01/30157 



PCT/US00/28405 



in 

"5 
S 



08 

u 

c 

03 



3 

CO 

c 

0> 



CM 

C 
O 



3 

DX) 01 

c 

cm M 

cu OS 

H k 

01 CM 

a ■§ 



~ J CM 



-2 

PS 



*p cu 



■5 w 



CM 

"3d 

u 
s 



-a 03 

o u 
< H 



2 S 
5 w 



<s r> o vi «s 



a 

3 

C/3 



in 
o 



u 



+ 



O • VI 

— " wO 

73 2 G 

< < < 

a .if o 

eo 3 



CO t/3 

§ 6 
3 3 

55 



to 

4> 



8 § 

a s 

II .2 

bI 

8 -a 
2 § 
l| 

ao S 

in 

a 1 
g£ 



58 

SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO O130157A1J_> 



WO 01/30157 



PCT/US00/28405 



,<L> O 

ill 

(52 



<n oe V) h 
<s e*5 r> 



2? 

S 

>-> 

■a 

I 



o 
E 



'3 

u 



a 



U 

c 
o 



3 

o 
a 

E 
o 

U 

</> 

3 

© 

*mm 

u 

> 



C5 
fa. 

OS s 

T3 a 

2 t- .E 

g>ve 6 

c y .2 

u, C s 
*■ ^ 

u c a 

o S * 

S3 2 = 

f- H £ 



Co ^ 
O O 

'■I o £ " 

a. So. .2 

< H S c« 
+ J) + + 

£ o o © © 



S -8 



tj -O T3 



^ ^ < < 

Cl & &* cx c. 

05 59 Cd OS 

u u u u u 



"33 

s 

s 
© 

•a 
c 

S © '3 
H § 

ii a 2 

« § u 
2 Q- 3 

til 2 

"3 s !& 

> ■§ •» 
6e< 



59 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCIO: <WO mnni57Ai t > 



WO 01/30.157 



PCT/US00/28405 



cj 



u 

CJ 

c 

>> 

T3 

cy 

© 



03 



-a 
c 



OS 



"5 
E 

S3 



CJ 



C 

.2 

cd 
<j 

TS 
Q 

os 

.2 
I 

cy 

"5 
c 

V3 

03 



03 



e 

o 



OS 



■a 

TS 03 T5 
C 2 C 
3 O 03 



3 ^ 



£ 

® e « 

•C « •' u 

« <S * 

^ s — 

8 - a 

W H H 



c 
o 

I 

O <N 



<n c\ *t 
9 n ~i 



2 2 



3 s 

II 
+ J 

© © 



in 



3$ 

M © 

7 a 

+ + 

© © 



I "8 

O 3 

+ + 

©^ 

© © 



w in 
< ."2 

u £ 
*X3 < 
CJ u 

* *r 
J £ 

U 

+ + 



CJ CJ 



a, & q, 

eg efl « 

u u u 



o CJ 

a. & 



a a 



# CJ CJ 

'1- 

o. a. 

U U 



S 8 



u 

03 



CJ 

e« 

CJ 

*§ 

'3 

u 
3 

OS 

J 
"os 

E 

3 

o 

E 

3 



CJ 

OS 



•& 2 



2 

03 



r- " O W WW W^ ^ 2 



tfi <U 03 

3 8 *a 
« | -a 



60 

SUBSTITUTE SHEET (RULE 26) 



8NSD0CID: <W0 01301 57A1 I > 



WO 01/30157 



PCT/USOO/28405 



> 

Qi 



r-- m 
oo \0 on 



^^^-.^^^H^-,^ ff) ^ IT) M 



m o\ r-* vo o> 

On vO <— < O O (N 
n (N N (N TT 



> 



0 s / — v 

tr> so 
O 



H 

i 

+ 



0 s 

to CO 
O O 



!s 

o 
o 
3 

co 

+ 



'3 
< 

u 
o 

i 

+ 



© 

'3 

< 



NV \V 

CTv 0 X 0 X 

^ IA) ^ 

o o o 

V — ✓ V — ' ' 
TD "O 

'3 "3 '3 

<<< 

o u o 



so vo 

"3 '3 



Co ° 



& r? b 

O- Q- Q- 

flj fd 

u u o 



a- q, 



— ^ -a 

^ '5 



o o 



U J t— i 



T3 

'I 
'3 

'3 
o 

CO 



'3 
< 
o 



m 

• ^ 

o 
'3 

3 
o 

00 



so 

0 s 

O 



< 



.s 

o 
o 

CO 

+ 



o o 



J u 



^ N? 

o x o x 6 s 

*r\ in O 

O © ^ 

^ — ' 

T) T5 X) 

'3 3 '3 

< <: < 

o o o 
d a u 

3 

CJ O co 



o a 

CO CO 

a s 

3 2 

o o 

CO CO 



^. © 
o w 

."2 '3 

< o 

+ + 



0 s * 



O 



£ -2 

On CO 

«3 S S 

+ + + 



\Q v° v° \t3 sO \0 

0 s * 0 s 0 s 0 s 

o o o o o o 



"O T3 "O 

'3 *3 '3 "3 '3 '3 
<<<<<< 
o o o o o o 

CX Q- Cl CL D-. Dh 

?3 flJ 

uuouuu 



61 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 



PCT/USOO/28405 



00 VO 00 rf 

rt- r- o4 rsj 
n ri W ri 



*o (N Tt 
rt 00 CS 



(N N 00 (S OO 

rn © m 

<n <n i «-< v> cn 



On On 
t (N rt 

fsi Tfr 



V) tn Ol in 

oo h o\ ^ 

n ^ ^ ^ V£) 



NO 
IT) 



Q 

E 



C 

68 



c/5 
0) 



Q 



C 



«n 

© 



3 

& 

03 

u 
+ 

^ ^ ^ 

vO nP sO 
o N 0 s o x 

© © *n 



— — " © so O O O 

W Nw' ^ w w 

T3 X* T3 ^ -O T3 T3 

5 U O O u U G 



.-2 S 
< < 

.a .a s 

.£ .§ 



o o 
CO CO 



+ + + & 



V? \P N? 

0 s 0 s - 

in «n m 

O p. p 



<U 0> <L> 

WWW 

03 03 CO 

• ~H -W 

^9 *o3 ^9 

CO CO CO 

6 § E 

a 3 s 



*3 *3 *o 
o o o 

CO CO CO 



0 p 

CTJ < 

1 '2 
•2 5 

CO CO 



O O r-< 



O O P © sP P © 

>W N ' W 0 s * N ' 




•O © 
o - 

©^ 

.6 .a 
•a « 

D < 

+ + 



\p N>p \C vw s.u 

0 s - <3 X 

in >n 'n <n m 

odd do 

33 3 ."2 32 *2 

u o '5 u o 

o o o u o 



J^r^r^ l>i 



& & & 
a o, a a & 

Cl CQ CQ 

u u u u u 
+ + + + + 



w £ w 

03 03 



N° N= vP nP 

Q\ q\ QN g>V 

in «n »n in in 

© ©* © © © 

Sw- Sw- Sw' > ' V / 

CJ <D <L> G> <D 

w w w w w 

03 03 05 03 03 




© © © 



^ ^ ^ 

^ ^ ^ ^. 

© © © © 



"c3 "c9 ^9 "?9 "c3 *t9 

CO CO CO cococococo 

§66 S S £ E E 

t 3 3 _3 .2 .2 . 3 .2 .2 

"3t3**T3 T3 T3 "3 "O "O 

ooo ooooo 

cococo cococococo 



*a © 



"O T3 T3 '5 

u *o 5 "5 '5 u<! c 
<<<<<< o ■§ 
a o u o o o C ^ 

aaaa & a h 2 

UUUUUUJD3 



62 

SUBSTITUTE SHEET (RULE 26) 



BNSDOCID: <WO 



0130157A1 I > 



WO 01/30157 



PCT/US00/28405 



in 




63 

SUBSTITUTE SHEET (RULE 26) 



nM.QPinrin ^\tjn nnmtiAi i >. 



WO 01/30157 



PCT/USOO/28405 



'3 



c 

o 



T3 

99 



00 



G 



« 

*s 

o 

"q3 
c 

-a 
a 

Ctt 

u 

ce 
u 



<* s 



I" 2 

£ H 

2 E 
to © 



2% 



8 Co 

<ii ^ 



3.S 



»n oo o m 



o 

Pi (N fN 



T3 



o 

=3 



© 



0 s 



.2 



(J o 

c -c 

p. a. 

3 3 

o u 



81 

a . 



o 
+ 

'2 '3 
o o 

M M 

SO vO 



— ; m m 
cn rt rf 



^ <s n t 



O CL> 

o 

1 B 



g/g_ 

3 3 .g 

5 u g 

^ 

vo 



* Pu 



64 

SUBSTITUTE SHEET (RULE 26) 



BNSD0CID:<W0 0130157A1 I > 



WO 01/30157 



PCT/USOO/28405 



ON 

in 



Q 

E 

03 
X 

W 



4> 

-2 

« am 



T3 
O 



o 

c 

o 

■ *5 
< 



03 

.2 
I 

"5 
.E 

03 



03 

C/J 
► 

03 

u 

o £ 

C « 
o 

U fi 



u 
3 



03 



O 



A 



u 

'■a 

S 

.3 
•5 
o 

CO 



p 

'I 



CO 



o 
V 



o 



CO 

& 

73 

CO 

s 



i2 73 



T3 
O 

CO 



0JD 
CO 



B 
o 

CO 



65 

SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 PCT/USOO/28405 

It will thus be seen that the objects set forth above, among those made apparent 
from the preceding description, are efficiently attained and, since certain changes may 
be made in carrying out the above methods and in the compositions set forth, without 
departing from the spirit and scope of the invention, it is intended that all matter 
contained in the above description shall be interpreted as illustrative and not in a 
limiting sense. 

It is also understood that the following claims are intended to cover all 
of the generic and specific features of the invention herein described and all 
statements of the scope of the invention which, as a matter of language might be said 
to fall therebetween. 

Particularly, it is to be understood that in said claims, ingredients or 
components recited in the singular are intended to include compatible mixtures of said 
ingredients wherever the sense permits. 
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CLAIMS 

What is claimed is: 

1. A herbicidal composition, comprising: a fatty acid of a type and in an 
effective amount to provide a herbicidal effect when applied to a plant and an 
additive, having substantially no herbicidal effect on the plant in the absence of the 
herbicide, but which increases the herbicidal effect of the composition on the plant 
beyond that of the composition without the additive. 

2. The composition of claim 1, wherein the fatty acid herbicide includes at 
least one member selected from the group consisting of pelargonic acid, caprylic acid, 
caproic acid, capric acid, oleic acid, acetic, butyric acid, valeric acid, hexanoic acid 
and heptanoic acid. 

3. The composition of claim 1, wherein the fatty acid herbicide includes at 
least one member selected from the group consisting of pelargonic acid, caprylic acid, 
caproic acid, capric acid and oleic acid. 

4. The composition of claim 1, wherein the fatty acid herbicide includes at 
least one member selected from the group consisting of acetic, butyric acid, valeric 
acid, hexanoic acid and heptanoic acid. 

5. The composition of claim 1, wherein the fatty acid herbicide comprises 
caprylic acid and/or pelargonic acid. 

6. The composition of claim 1, wherein the additive includes at least one 
member selected from the group consisting of succinic acid, succinic acid derivatives, 
tartaric acid, citric acid, malic acid, lactic acid, adipic acid, pine oil derivatives, 
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limonene, ammonium tartrate, ammonium chloride, ammonium sulfate and sodium 
salicylate. 

7. The composition of claim 1, wherein the additive includes a member 
selected from the group consisting of succinic acid, dimethyl succinic acid, calcium 
succinate, magnesium succinate, diammonium succinate and ammonium succinate. 

8. The composition of claim 1, wherein the additive includes at least one 
member selected from the group consisting of tartaric acid, citric acid, malic acid, 
lactic acid, adipic acid and pine oil derivative, limonene and derivatives thereof 

9. The composition of claim 1, wherein the additive includes at least one 
member selected from the group consisting of ammonium tartrate, ammonium 
chloride and ammonium sulfate. 

10. The composition of claim 1, wherein the herbicide and additive 
comprise 0. 1 to 30% of the composition. 

11. The composition of claim 1, wherein the ratio of herbicide to additive is 
1:10 to 20:1. 

12. The composition of claim 1, wherein the herbicide and additive 
comprise about 0.5 to 15% of the composition in a ratio of about 1:1 to 20: 1. 

13. The composition of claim 1, wherein the additive comprises succinic 
acid and the herbicide comprises pelargonic acid and/or caprylic acid. 

14. A method of enhancing the herbicidal activity of an organic herbicide, 
comprising adding to the herbicide an effective amount of an additive having 
substantially no herbicidal activity and thereby increasing the herbicidal activity of the 
herbicide. 

68 



BNSDOCID: <WO rmniS7Ai I > 



SUBSTITUTE SHEET (RULE 26) 



WO 01/30157 PCT/US00/28405 

15. The method of claim 14, wherein the additive includes a member 
selected from the group consisting of succinic acid, limonene, pine oil derivatives, 
succinic acid derivatives, tartaric acid, citric acid, malic acid, lactic acid, adipic acid, 
ammonium tartrate, ammonium chloride and ammonium sulfate. 

16. The method of claim 14, wherein the additive includes succinic acid. 

17. The method of claim 15, wherein the ratio of herbicide to additive is 
about 1:1 to 5:1. 

18. A method of controlling plant growth, comprising: applying to plants a 
herbicidally effective amount of a herbicidal composition comprising a fatty acid of a 
type to provide a herbicidal effect when applied to a plant and an additive, having 
substantially no herbicidal effect on the plant in the absence of the herbicide, but 
which increases the herbicidal effect of the composition on the plant beyond that of 
the composition without the additive. 

19. The method claim 18, wherein the fatty acid herbicide includes at least 
one member selected from the group consisting of pelargonic acid, caprylic acid, 
caproic acid, capric acid, oleic acid, acetic, butyric acid, valeric acid, hexanoic acid 
and heptanoic acid and the additive includes at least one member selected from the 
group consisting of succinic acid, succinic acid derivatives, tartaric acid, citric acid, 
malic acid, lactic acid, adipic acid, pine oil derivatives, limonene, ammonium tartrate, 
ammonium chloride, ammonium sulfate and sodium salicylate. 

20. The method of claim 18, wherein the herbicide comprises pelargonic 
and/or caprylic acid and the additive comprises succinic acid. 
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21 . A herbicidal composition, comprising sodium salicylate and an additive 
selected from the group consisting of succinic acid, succinic acid derivatives, tartaric 
acid, citric acid, malic acid, lactic acid, adipic acid, pine oil derivatives, limonene, 
ammonium tartrate, ammonium chloride, ammonium sulfate and combinations 
thereof 

22. The composition of claim 21, wherein the additive comprises succinic 

acid. 

23. A herbicidal composition, comprising glufosinate-ammonium or 
glyphosate and an additive selected from the group consisting of succinic acid, 
succinic acid derivatives, tartaric acid, citric acid, malic acid, lactic acid, adipic acid, 
pine oil derivatives, limonene, ammonium tartrate, ammonium chloride, ammonium 
sulfate and combinations thereof. 

24. The composition of claim 23, wherein the additive comprises succinic 

acid. 
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